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O ccupational therapists and other health care professionals are using personal computers to rehabilitate persons with Alzheimer disease (Fisher, 1986) , cognitive and perceptual deficits from head injuries (BatcheJor, Shores, Marosszeky, Sandanam, & Lovarini, 1988) , cerebrovascular accident (Batt & Lounsbury, 1990) , and quadriplegia (O'Leary, Saxena, Linder, & Perkash, 1990) . The older adult often has one or more of these chronic health problems. Although computer use offers opportunities for rehabilitation of functional deficits, the same deficits limit access and participation in computer activities.
A review of the literature suggests that introduction of computers with the older adult has been well received and beneficial (Frydenberg, 1988; Hollander & Plummer, 1986; Links & Frydenberg, 1989; Weisman, 1983) . However, adaptations were necessary for the older person with disabilities to participate in computer activities (Kivolowitz, 1989) .
Although the occupational therapist may find clear justification for computer use (Clark, 1986; Weiss, 1990) , evaluating and solving computer access problems for the older adult may be difficult without specialized training in adaptive computer technology. This paper provides an overview of the most common problems preventing computer use and suggests adaptations and equipment to allow for computer access.
Cri(eria for Participation in Compmer Activj(ies
The therapist must first establish that the older adult has adequate cognitive, behaVioral, visual, and motor skills to participate in the activity. The client must be oriented to person and place. Both attention span and shOrt-term memory must exceed 5 min. The older adult must be able to respond to one-step commands in a timely fashion and must be able to make choices. Additionally, he or she must not be agitated, combative, or destructive.
Older persons usually experience visual difficulties that may interfere with computer access. Visual and motOr skill requirements vary, depending on the adaptive equipment available in the clinic. Although the technology exists to allow for computer use by persons who are blind, it is expensive and vocationally based, and it requires specialized training. The older adult must be able to maintain visual attention, have intact ocular pursuits, and be able to compensate for field deficits or neglect with moderate verbal cuing. Acuity can sometimes be compensated for with computer magnification screens and software.
The older adult must have at least one reliable motor site in order to make computer selections. Examples of adequate motor activity are raising an eyebrow, puffing with the mouth, or tapping with the finger or foot (Barker, 1987) . Voice-controlJed systems and eye-gaze systems are available for persons with severe disabilities, but cur-rent prices limit their use in most community settings. Additionally, some degree of upright position (25") with good head control that can be maintained for at least 15 min is required for viewing the computer monitor and keyboard Again, equipment is available to address a wide range of positioning problems.
Access Problems and Solutions
After screening the client for the ability to participate, the therapist can evaluate access to the computer. Positioning, visual access, and selection method are three areas to be considered.
Positioning
Older adults may be on bed rest precautions or require the use of a geriatric chair. Even if older persons can sit upright in a wheelchair or regular chair, their trunk balance may be impaired. They may have kyphosis or other orthopedic problems or poor endmance and posture in the wheelchair due to stretched-out sling upholstery. These positions limit the ability to sit upright and flex forward to particirate in activities (Epstein & Sadownick, 1989) .
A supportive seating system is essential to the older adult's assumption and maintenance of an adequate functional position for computer activity. Solid seat inserts, back supports, head rests, lumbar supports, chest straps, and lap trays may all be used to proVide support during computer use and removed for mobility.
Once the older adult is in an optimal position, he or she may approach the computer. The computer usually has three components to consider in pOSitioning: the central processing unit, the keyboard, and the monitor.
The first component to pOSition is the monitor. If
Sitting in an upright position, the user should have a 100
to 15 0 downward glance, with the monitor apprOXimately 18 in. from the eyes (Rader, 1986 Many computers use a detachable keyboard, which can be placed in various positions with the use of book holders, lap trays, vises, damps, and movable arms. The Magic Arm' is an especially versatile device that permits access by allowing for the keyboard to be placed in almost any position. This device must be clamped to a board or tray, and the keyboard must be attached to the suppOrting tray with the use of a touch fastener. Otherwise, the clamping action may damage the electronics in the keyboard.
When the keyboard is positioned independently from the tabletop, the older adult can function in a semireclining or side-lying pOSition. The older adult and therapist should exreriment using a combination of equipment and hardware to discover the best position for each component of the system (see Figure 1 )
Visual Access
Visual access may be the chief limiting factor for the older adult using a computer. The size of the print on computer screens is measured in points. Most print is usually set at 12 pOints, but if this is too small for the client, the point size can be changed with the use of available software and hardware. The easiest solution is to change the font size within a standard word processing or graphics application. The type on the screen can range from as small as 9 points to as large as 125 points. The commands on the screen, however, cannot be enlarged without additional software. Software such as HandiView for MS-DOS computers and Closeview for Apple computers are available. These programs magnify everything on the screen from 2 to 16 times, but they can be difficult to use for persons with perceptual deficits. Hardware solutions include magnification lenses that can be placed over the monitor and large-print key labels that help users locate keys more easily. (See Table 1 for a listing of some commercially available products.)
Selection Method
Selection refers to how the user makes something happen on the computer once he or she is positioned and has good visual access.
Older adults sometimes have impaired hand function due to weakness, deformity, impaired fine motor coordination, or pain. If they have had a cerebrovascular accident or spinal cord injury, they may have lost the use of one or both hands or arms. Depending on the degree ISCC Table 1 for manufacturer's name, alklress. and phone number for ;111 products discussed in this article. FIgure 1. Client using a Macintosh computer with a book holder, tilt stand, screen magnifier, copy holder, Magic Arm positioner, track ball, and wrist-stabilizing typing aid. (Brown, 1987) .
input speed depends on input style. if the person is tYring with all 10 fingers, the speed will be 10 times that of a person using a mouth stick. Selection through scanning allows for a typing speed that averages 4 to 5 words per min (WPM); mouth stick and head system use, 10 WPM; sip and puff systems. 20 WPM; and Morse code, 35 WPM (Anson, 1991) .
Adaptive aids include both high-and low-technology selection methods (Haber, 1988 assisted with the use of overhead slings or mobile arm supports. Wrist weakness can be improved with splints. Absent hand and finger movement can be compensated for with the use of a slip-on typing aid or a pencil in a universal cuff. Small disks or foam can be used to build up keyboards for use if the client's fingers have been shortened by trauma or deformity. Keyboard moisture guards help protect keyboards from secretions or spills.
Some computer operations require the simultaneous striking of three keys. Persons with the lise of only one hand can use physical devices to latch the keys down. Persons with impaired fine motor control can use keyguard protectors to prevent keys from being selected unintentionally. Software and hardware solutions exist for the above-mentioned problems. Expanded keyboards with oversized characters are commercially available (Anson, 1990) . If the computer system has a mouse in addition to a keyboard, track balls may be used to allow for The American Journal of Occupational Therapy access by older adults with poor motor planning, trunk balance, or upper extremity function. A hard drive allows many applications and projects to be stored and eliminates the need for frequent disk manipulation. A surge protector with a rocker switch protects the central processing unit from power surges and allows the user with limited mobility or hand function to turn the computer on and off independently.
Adaptive software can increase typing speed and accuracy. Transparent software (i.e., software that can be used in addition to a commercial application without interfering with the program) can be used with most programs and is preferable to the lise of special hardware. Available software programs can do the follOWing:
• AJlow keys to be electronically latched down (e.g., I-Key and I-Finger for MS-DOS, Easy Access for MaCintosh). • Adjust the sensitivity of keys to eliminate character repeats (e.g., Filch, Macintosh key repeat function on standard control panel).
• Increase the time the key must be held down before it wi11 print. • Store commonly used words and phrases to minimize keystrokes (e.g., Clairvoyant, HandiWord, SuperKey for MS-DOS, glossary function in word processing programs).
• Predict whole words after the selection of three or four characters (e.g., Clairvoyant, MindReader, HandiWord).
• Allow the use of the keypad to accomplish mouse movement (e.g., Easy Access).
• Provide hold-down menus. (Glicksman & Duganne, 1989) Persons with quadriplegia resulting from spinal cord injury may rely exclusively on head movement for computer input. High-technology aids used with these older adults include voice-activated systems (e.g, Voice Navigator), ultrasonic and infrared head-control systems (e.g., Headmaster, Freewheel), track ball, and joystick systems that allow for cursor movement and input. Keyboard emulation software (e.g., Freeboard, Keyboard Buster) allows the use of an image of a keyboard on the monitor to be used for input with the high-technology systems (Anson, 1990) . These images vary in size and layout and may include word-prediction functions.
Mouth sticks and head pointers can also be used when the standard keyboard is appropriately pOSitioned. Lightweight mouth sticks with padded mouthpieces that are both bendable and telescoping are adaptable and relatively inexpenSive. Some of the high-technology input devices require extensive training, even for the person without cognitive impairments. Careful evaluation is essential to the determination of appropriate technology for the client.
Memory loss, aphasia, and hearing problems can pose problems for the older adult using a computer. To deal with memory impairment, many companies specialize in software for cognitive retraining programs (e.g., Learning Lab Software) PowerMenu and SuperKey are programs that provide menus in the MS-DOS systems for persons (including therapists) with problems remembering MS-DOS operating commands. Activity in most programs, however, can be graded to provide more or less assistance from the therapist.
Lingraphica is a software system used with a portable computer that allows persons with aphasia to use this computer as a communication device (Steele, Weinrich, Wertz, Kleczeuska, & Carlson, 1989) . Hearing impairment may interfere with computer use. When using a Macintosh computer, the user can adjust the volume and can wear a headset to focus on the sound and minimize background noise.
CompUler Ani\-itie.
Once the older adult has identified a reliable method for using the computer, individual and group activities can begin. Most of the group treatment activities that older adults commonly participate in can include the computer as a modality. These activities can be used in long-termcare faciJities, day-treatment programs, and home care.
For example, the older adult can use the computer to write letters and life histories. Recorded events can be printed and published as newsletters and collections in large, easy-to-read text. Calendars, journals, and daily orientation boards or flyers can be created with word processing, clip art, and desktOp publishing applications. Banners, greeting cards, award certificates, and stationery with seasonal graphics can be designed and produced with the use of commercial software programs (i.e., Print Shop) and can be used for holiday decoration and celebration.
Other commercial software allows the older adult to organize family trees (e.g., Family Tree for IBM); monitor diets (e.g, MacDiet); use on-line Bibles for study (e.g., PC Bible); learn to type (e.g., Typing Tutor IV for IBM and Macintosh); and play games such as bingo, mah-jongg, poker, checkers, solitaire, cribbage, and bridge). Computers are used by persons of all ages and can allow children and adults to share activities.
Bulletin board systems allow communication through telephone lines for access to information, educational materials, shopping, and banking services. A modem and telecommunications software are required for use of an electronic bulletin board. Costs for use of the phone lines and interaCtional services need to be considered. The bulletin board allows for interaction between users on the computer network. For the older adult at home, the bulletin board can serve as an effective checkin svstem.
, Many of these programs are in the public domain software or are shareware. Software may also be obtained inexpensively through membership in computer user groups or bulletin board systems. Once the therapist is familiar with existing software, he or she can identify appropriate applications and integrate them into existing rehabilitation programs.
Resources lor Estahlishing Adaptive Computer J iler,u:y Before occupational therapists can include computer use as an occupational therapy modality, they must master operation themselves. Most community colleges and adult education programs offer classes in basic computer operations, terminology, and applications. Additionally, advanced degree and certificate programs are now available to the therapist who wishes to specialize in adaptive technology (see Tahle 2) Once the therapist is able to operate a computer and (Weiss, 1990 ) (see Table 2 ). 
